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±<^'j'-ti:<ti>-j^ti^^ifmz^mLx. mm^^m 

KS-ffSL^rV>J: •3(c*aS»tlKfc:J: 03S:»$ixTV^S^ 

m^m2i mmm^t^i^mmmm^ii^mizm^i:^ 
im^ms] mimu^<^mmmmm±^nmx'$ihi^ 

*«itcie«cort*i«W. 

smiizsm<^(^mmm. 

lc*tJEL. :::OWWfffljmRi:{5{3r|al-}^^*T'fcl.i!!«iI 
[000 13 

cs6Bjc7)js-r^s«:>j-g3 *^B«{±, smmmizmm- 

[00023 

Lx. ^%^R-!/mn,^(omm^-^ ^y^^^^nMiz 
^^m^j:mmmm^(mmmer>m^i3'm^hixx 

[00033 UT(4, ^J;c(S\ M 

-V, gs#fflmiS5, s. 

[00043C:<^J:5 J:^t<^ , 

h) comm:h^nmLxmm^^mmmm$it^!£im 



[ 0 0 0 5 3 Mfc, ±mi^mmmmm^mmtzxti 

if. imtii:nm<r>mm,mm^i^m±Lxmm^^mm 

[00063 

j<:H^<r>m^u<7)mn^^j:^mzmm LtzmWi hiv^t^r 
[00073 mf5T--7^^{±. m^<rm&.m^^^j:h 

mnxh^mumnm) xh^t^^i. mi itc^-r 

i 3tcT--7^^c0lHllElcJ:-5T^Kl^4 0 0<:o^l«P4 
0 l35i<, T--?f-v$:iRft^L/Sg#:4 0 2c0rtM®kT 

[00083 ±ie L?t i ^ ^:*f*(c^^?^-C S 

[00093 

^mt-tt t:Mzar<7)x o ^^mi:um Ltz , -t^h 

^WMiz^^p^mjmii. mmtii^zii'^x^m-^ 
T-'7i-^^^L. ^mzmm:h^imi-hm3^ 

tutmmttrWjmizmmsmz^-r&m^im 
b . ^fiii.. mm^^i:mm:nim^^xmm-t6mmm 
m^^^i-^^mmmx-h-^x. mm3m<^'j'-^j:<b 
i>m:ii^^bm}^mizimrt^^i±. ^(Tywrnmrn 
m^m't-t^^^ym±.<^-<^.tx'(7)mmb , m't-t^i^^[-m 
±<oi&co-j^tx'commi)\s.\'^i,znm-rhx o izb^^ 
ti. mimmw±. m't'^f}^i^(om!tiimm±tX'<DWciz 
mmx D i>4^^^^&.mizh&nm±(^j'-'^^< t h-AA^ 
m^imizmitx , a^^j'SrEiteSrff^t^va 3 ^z 

m^^miz X'0^^ixX\yi>:ib^^WLb-t^. 

[001 03 znx-muvicomimmmmmi, $mts 
tmsitfmzj: 'yxmyTmzi3if^mm^m^^rL-:>':> 
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tnm. E.nm. mnm. :^njm<7)^nm. ttzitim 
[00111 m)j. wsitgEJi. zti^m^m(7)m'C"i)> 

ZZX'^mm^¥fWL^j:^^iolz^$tii>bli. ^ 

s-fi=«-f.5tcosr-&tf*^. T—7^-!-<^mmzx^mnk 

^^^^mmiziiifi±-t^tzisbui. nmmcomm^ii 

mnmz-^-r^m^i^mi. mMm^iet<7)m^^m\ 
zti^n:f3\^i'Z<r)^mmi,zmfH-thfMz. mmt 
cr>mmmB^bmm-com^b-t^<r)i)mt u^, 

[0 0 12] i«OJ;-5lc*^B3{±, T-^^-ri:9knL 

7ttt^tt<7)ii'-^< b i>m^imbmm'^mi,zmm-h^ 
utifi. wsmmiti^%'t-i)^h^mcr)~^t.x<7:)^mb. 
m:'i)^h^m<rm<r>-M.t.x'<^mmirs.\^i>zm»rhX 

tx'<o&^mJ: 0 h4-^^\'^m.miz^h*>\-m±c^'j'-^< 

T V ^1. <^x\ z cot^ifmzis^^x mmmijLA^±txm 

t T—T^-s-ammfi^iz^ Lx^<7)9\'m^ii^mm<om 
mmzmm-tt z b ti^mm^ tii> , 

[00 1 3 J 

^■th nmim(^mim^j:mtmmi>z':>\^xmmizm'^ 
^'^xmmtt. 

[0014101 Mm2ii. :mm(r)jmizi^^\f^isik 
mmb ^com.^mm(^mmmm.^^-tmx'hi>, miR 
tm 2 <,z^s-t}^mmm 1 1±. 4 oom® 2 1 ^mx.fz4 

xhn—^ ■ -t^ ^ )V(r)im^iff^J 'J >:t.>iy>X'h 

[00151 fimmm 4 ->cr)%m 2 1 mjmm^ 

J&l c*«$^l/ci^U>:?'7'o-y^ 1 hb. ZcOi-V 

y ^ 1 b (o±mi>zwl&^titzi^^J vir^^ v h 1 

a.b'kmLX\^h. 

[00161 miie^u ^^y^m v^'ib izii. mntnti 
mfihi''7y-^'>^7h2 3i)<mmsmz^^ti. z 

co^75^'^v^7^2 3{i, ^%m2imz^ms^i,z 

mm^tWzii'X h>2 2b=i ^-^y" -f ViJ^n -y H 1 9 
loon]mtii?y>^>-^yh2 3a)ms^i,zi±^>( 



miii^ U y ^T'n -y ^ 1 b Ui. luieJ^ai^SS 1 c rtSr 

•fe 5 2 *^TX 0 W (^tl-C V !> . 
[00181 2 1 (7>\z'X h y 2 2±:^tC(i, 

h>22(0mmbi^U yy^^y H 1 acOfiStlCffl^n 
fc«SMS2 4*9^^§i^TV^2.. MIEv-U >'^'^-y H 1 
afcJi, *^|gi2 1 C0J»^2 4 (cEStf J: d;S;A::^2 5 
irn'OHl'Thtl. Z<7),<^^2 5iZli^ m^m2 5lZ 

mim^?:mmfcibc^-( i^i-^ ^25 a-imm^n 

[00191 Bfliei^y yy^^y H 1 atc:tj»,^-c#mtir2 

1 <rM^ 2 4 iz^tsUklzii^ imiif- h26 <7>mQ 
&2':>m^^tlt bbtlZ. m^^~ h 2 TcO^Pffi 
*«2-:3j^fig;$iiTV^I.. ^LX- msd.i^Vy^^-y\^l 

#2 8 i: . mm%^- h 2 7 «7)#|BPJgSrggKi-|.S^ 

2 9 fc *-'3l3lg*£tc:gtt ^flT V^S . 
[00201 ItFlEv U vr'v-y H 1 atcii, B^meS** 

iKiEtts® 3 0 i: «^-ri> ) tim%^ 2 8b mmmif^ix 
x\,^h. ^mimsmmmms oizii. mmmm. 
m)3oizmmm^^mvt&t:>^(^wmm^3 o a 
mr. m%m^mm3 o^b wt^ ) t^nMrn^zi^ 

[0021] Miei^'J yy^^-y Y 1 a{c«i, wmm^ti^ 
m^i^ixtz b t i,z^-r^mmj}t:nm Lxmmm^ 

2 9^mmm-h9mmmm3i {tAT.m%mm 
mmimm 3ibwtt) mm^ 2 9 1 nmrniifhti 
Tv>^. ^m%mmm.mimm3 nz{t^ m.mmmm. 
mmm3 1 izmm.mt:ma:thtzi^(^mmmwi,3 1 
a (feiT. i^f^ffidasHKs 1 a-bm-h) ti^wmtiz 

W^^ixx\^^. 

[0022] 1 COv'U >'^'s-y K 1 atti, 4 

OC7)fe«A^^b^-l.®^1$W3 3*^'it^$n, BtilB5R^S 
«3 3C0#13^{4. #^tgi2 10®^3K-h2 6i:^ 

[00231 HulS>-'J y-f^-y Y 1 alCfcV^TMlS®^ 

mm3 3b coimm&<7)]Emizi,i , -e«7)p»f 

h 2 6i*iteitf i ommmm^3 2*im')#(t^>nTv^ 

■t-'j^ y^ 3 4izmm^tLX\>^^ , mii^-=J9y9 

[0024] Birie«S»'ff3 5t'«4, KfS^'ff 3 SrtSrSS 

^t&ffi^tosa (iRA?^®«) i.zni&Ltz-^m^t: 

ti5:*l-r ^XT70-^ 4 4 *>'3X 0 Wt<^ixT V^?> , 
MIEiS^* 3 5 tCt5V %T|iltExr y u-^ ~'^4 4XK> 
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[0025] fiiaxa-y h>W#3 9 Wi, X-r-y.'N'^:- 

[0026] B?^;^D h/j^#3 9ai, l^;^D ■/ hfl- 
#3 9 taSltclelKie^ET'fc 0 . a.'OT:^-^fl'^y/l^4 

[0027]-:^, lulBrtMHra 1 u yr^ y k i 
a c(i . 4 ^<7)mvtt^p^mmm i c^iiTSSt^fc v i * 

(C-^SS-rS i d?^«§tl./^gf§l^4 5*<«i^ 
$ix. Huie#mfe«4 50*1$«*<=&»ffi2 10«f«;K 
— h2 7i:^LTV>S. 

[0028] B!nesm«?^4 5{±, mfmimmA e «r 

:frLr#m«4 7tl«M$iX. »mW4 7{±, TStcT 

fzmMm^^iiiyjTi>^m.-*:y^4 8i)^onifii>ti 

C 0 0 2 9 ] ±iH LTt: J: o C^^?n7t:I^M«W 1 1 

a.=.-/h (Electronic Control Unit: ECU) 2 076* 

[0 0 3 0] mfiSECU2 0lC{±, ;<.D-y hyU^Jti^'v-a 
y-feV-9-4 1, T^-fe/I^^J^'v-H V-fe:^-9-4 3. XT7 
n— ;<-^44. SMJt-feyHf4 8, ^9>':7^i>>3 
y-try-^-Si, *ia-fey-^5 2, ^S>yU7h-fe>'-<f3 

>~9-«0{li:J5m^*^E c u 2 0 lcA:»3SixS J: o C:=5:-oT 

[003 1] BaieECU2 0Wi. ^ rJ' 2 5 a, 

m^mmfWi^s o a, p^iBmniss i a. mmm 

i^2r:/hLT«^§ii. ECU2 0Ji, ±.mttz^m-ty 

a . ®^(B!liEfl)@S§3 0 a , Sf^ffllgKOSS 3 1 a , 
fi«l=t#3 2. ^l^fi^o-y h/Pfflr:7^jt.x-r?'4 0 

[ 0 0 3 2 ] *»]5fic7)?g«{C-fS«.®»««ei|gtfi 
^ffl3 0c73fl.*6<)^ttBS;tcov^-C^^I., H3{±, im. 

mv^wmw^ 3 0 ««^2r MHT'S) ^ . a 3 1;: 

tJV^-C 1 'J y^'s.-y K 1 a (J , y >-:J^:/ 

o-y^' 1 b<7)±ffi(cllIS$iXl.nT'\-y K 1 Oi:, ico 
oT'^-y H 1 OcOigBtC^tt ^>iXJtT y>'N''\ y H 1 1 i: 



[0033] MIBoT'v-y H 1 0 \.Z\i. 2 1 mz 

>mm.2 4mcowiumz\t. «i^#2 8<7)#«J2 8a*« 

[0034] |ffl5DT'^ -y F 1 0 l,Z\i^ ^WLiS,^- h 2 

6<7)i*iMH*^^>i^DT'v-y F 1 oc^±mi.zmfxmm?i 
m<^nm.mm^^ix. ^(^nmrnzim^ffi^^/v-fA' 

H 1 3*>'*¥A?flTV^I.. B<fie>'>Vl^:^^y^ F 1 3<7)|*l 
?L(::«i , 2 8 2 8b L , Krie^lS 2 

[0035] lyfer ■y^N''^-/ F 1 1 izi}\,^xmfi^<fi^r 

F 1 3 fcl^t^AiH-t^rSgpfilcti, lS:^r^4:*^cOlS 
13T3 0 lS.Z/^2 3T3 0 2*^KA$ixSffiiBE^ 
}^c03TflX#5ll4>6^iStt'?>ixTV^^, BuE^rWm 
1 4«?)TgB 1 4 bti, -J-cOiaS 1 4 atCJttTfefetCJ^ 
fi£;?ixTV-.|,, tJlT, fiiE3riXmi4(?5TS814b 
im:kUl4hbWL. tffiSnT5Xfmi4co±SP14 
a?r@/h!$l 4 ai: 

[0036] MieS/jNgB 1 4 atCJi, KJattf*:*-'^.^^ 

igi nr 3 0 1 tm2aT3 0 2 ttm^(^m^3 0 3 
triftLxwrmzmjuzmmtix^^^h. zn^comi 

r]T3 0 1co±mtm2ar3 0 2cr)Tmzii. ^ix^' 
tiyyy=J3 O 1 aty^>i^3 0 2 a*iB^§irT*> 
•9, »lrfr3 0 l«±*-d>^, t;tll23r3 0 2{i: 
T:6-*^^-eitm3TI5t#?Ll 4 (cKJf Six, 7^ VS/ 
3 0 1 ah 7^i^i^*3 0 2 a**arBX#fLl 40OSgPt 
^«-r-S.C: iitcj: 1 3T3 0 1 tm2 3T3 0 2<0 
C3[B:8^i6*«'^$ixT, HfifB^FS3 0 Sj^^colE^t^ 
^^fihio\,z^j:^X^^h. 

[0037] Huiesi 1 3r 3 0 1 o±gsic{±, arm 

?Ll 4C0g::*;gBl 4 bj; Ofe's'SrT-yVN-r^-F 3 1 8 
A^iaS^n, ^<r>T-/J^y°\y-V3 1 8iO±gPW4, IS 

«i*:coTffitcBuier-y^N'ru—F 3 istn^n-^^-^ 

^tyyy'JS 0 5 a*W^S<X^r«y-''«^A"yr3 0 

5tmW:$fiX\^h. 

[0038] BuieLTtT-y^N*^^ -y^^ 0 5RX/Ty^-^ 
rV-F3 18{4, T>y>''«=Sf+'yr3 0 5<075V>''3 

0 5a±ffi*^^r-y>'N'r^-F3 1 S^ittXT -yJ^i^ 
•y F 1 1 tfOf^gP^Kai-r-S'-i^;!^ F 3 0 4 J; 0 T yJ-^"^ 
•y F 1 l«0±ffi{cSI^§/lTV^-S . 

100391 Zcom-^. T-//-<^^-yy'3 0 5RT/T-y 
/N-7V-F3 1 8<4. yyy'>'Si3 0 5ai:-ttiTyy< 
>yr3 0 50T4ig**r "y^-^r l^- F 3 1 8cO±Kt 
SJg-t'S. t m^l,Z^ T •y>'^"T^- F 3 1 BOTffi*^'^ 1 

3 0 1 cr,±mmmmz'^mLtz^mx'7 -yj-^^-y f 

1 ltwlis$n^::tlc^'?. -eco^^. minrso 
l3&«T>y>'N-^ y F 1 1 fclC;=5rl.. 
[0040] mfieiS23r302(7)TgPlc{±, aTMH 

H 1 4c0fS;#cSB 14b iiBSPl— i|ic0uT7V- F 3 0 7 
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rv- h 3 0 7 C7)T®*»^T -y ^■^'s-y b' 1 1 ^Ka-TI. 
jjfyl^h 3 OeiZX*), mUWmi 4 a fc&fellB 1 4 b 

^2 37'3 0 2**r-y>'^^'y HI Hzm&^tl& Z b t,z 

[004 1] mz'mi 3r3 o i cohuIBISRKs o siico 

ffilcm$ix?t?tWi> 111 <7)«m3>f ;l^3 0 8*^ffi^ 
|iFfeg|2r3T3 0 2coraP#3 0 3(il<7)®tC 
JB^$i^Jt^^^^ill2col;^dS3-^;^3 o 9*W$ix-C 
V^l., IBlc^^3'f;W3 0 8i:SI2cOl;iK=J 

-f;1^3 0 9fc{i, |t)ieraK^:3 OBSr^t-Cl^lt'-^dfif* 

n-^yl-SOS. 3 0 9{i. B5j^L:it®^ffl||EibIBiK3 0 

[0042] BuiEt3tlll3T3 0 1i:lllcomm3-( 
yPBOSJi. 'i;JliE»t8«3 0<omm:5S:lS^-r.5.tcD 

0 9h. mmizmms?:mm-t^, 

[0043] ffffifsiBSs 0 3 F^cji. mnimwMTh 

'0Wm!\tW*^^^j:i>T~-?^^3 1 l*^'geS§ix-C<ri 

dcor-v^-vs 1 nzit. m4iiZwi~riio<.z^m 

tt«5*-4>^:-S.tt«B*f3 1 0**. fraer-V^A-B 1 1<7) 
'^±T:fr|6] {::@{±i t . Bfriem l n r 3 O l Sl/Htf 
^2aT3 0 2cr)i-mM:thXom^-^ixx^^h. z. 
<rmmi3 1 OtiT-v^-v 3 11 «?)^{iSr##:2 8 a 

[0044] B?iawgPtt3 1 o{±, -e«7)±ss*<miiam i 

nr3 0 1 Sr«ilLTT-y^N*df^'yr3 0 5(*l^fS-& 
i: fc i> ic:. ^OT 2aT302Sra:a LXm^U 

[0 04 51 ^ixt^JtJiEL'C, frteminrso lco± 

mm k , mifasi 2 ^ r 3 o 2 <r>T^m<r>^fi^fi<onm. 
SS3 2 1 £7)tijp(c{i, mwmmt3 1 ocoj'i^t B&isig 

<OF*Ig^^.SS3*t<^T-y>'N*y>yj^jL3 1 9i:DT:/'y 

>-j.3 20t3&5"iS{t^n, C:n^.r-y>'N-7'-y>-i3 1 9 
i:C7r7'-yi^i3 2 0i:{3j: '9Buid«gP«3 1 0*54^* 

v-a.3 1 9taT7-y>'i3 2 0«4tgPtf3 1 O^S^ 

[0046] — f4gP«3 1 0<n^V?imX'h-r>X . T 
•y>'N-y>y>'A3 1 9i:aT7'-yi/jt.3 2 Oi:^gM-r•S.-?• 
i^^•^1.c?5gP^Hc{i, 124, H6. mi\z^-t^U3 1 0 
a*^J^BS;SilTV>i>. C:c7)Sg53 1 0 aJitt^^JB 1 0 

<r^\-Wm<r>S.\^^z¥iPrti,^WizWi^hit^ — «oaigB3 

1 OafcKMiSl<7)-^^3 1 Obiil 8 0" <7):^SS-i6V> 



iiljgB 3 2 2 a i: LJt^gP 3 2 2 b Srii 

x.hmx:hh, z<r)^^ friBey3 2 2iO*«cg|53 

2 2 acOi^#:M3a'«gii3 1 0 a|*Itcra$ix. 5?gP3 

2 2 b*W3 1 0 B.-b-h^Y)5\zm'i£x-fhXo\Ztj:^^ 

i-ixmm3 1 o<oH^®tc{4, ±T:fe&fc2»ro 

m^afcl^gPS 2 2 b*sjgjac$ns Z t {r:^^ . 
[0047] ±3®<50j:'p{::B!fie^l37'30 li:|g23 
r3 0 2{C«WSP#3 1 Oj&^ifjiL. C:0||§P?t3 1 0 

2:-?■^^-?■^^T -y^N'r -y i/^ 3 1 9 fc oTT'-y j. 3 2 0 
*^'5:ftLTV-»S. ::iX<;>cr)T-y/N°y-y v-i3 1 9 tDT 
y-y v'^ 3 2 0 (tt±, H5ie§i§a53 2 2\ytm-^-th'^'K 

m3 2 3i^^t\,^imm:tct:\^h. ^timw^3 1 o 

t±, ll3tS^-rio(c;T-y^>'r-yS^j.3 1 9fcoTy-y 
J. 3 2 0 tiffMt, *»o|28lC^-r J: a tcr •y>'N':?'-y 
i^j.3 19 (DT7'-y>'i320 tN«S) tC^fLTSIIK 

3 22aA^^3):5:«3 2 3t^tt^^tTV^|,c7)T^ icOttSC 

«3 1 o«, miis\\,z\tmm^mzm\%i\.h\,<n(n. 

[0048] t/cfSgP^JS 1 QomWmmh , ^ixSr 
Sfif-f-^T-y^'^r-yi^jtS 1 9 nT:/'y v-j-S 2 OO 

iLVijm^<^miz^ mt^09 (a) (b) 

( c ) :5^{± ( d ) fc^p-rJ: d^r^:ft?^, i/cli^gRt^ 

[ 0 0 4 9 1 ? /i>{=0 1 0 liZTh-ti- -5 {C. Mi.{fl*«Ptr 

3 1 OcOWt®AJ4:^Jg-CS>il{f. r-y^N^y-yi^iB 1 9 
tar7'yv-A3 2 0i0iJ'-^<ht— ^£0— 

J; 0 t3iS»r -S. t T'. 3 1 o cotinE*«fa 

[0050] mm^3 1 ocottBirs*^', ^f^mi^Mcom 

m±-ti>fi.l>blZ9\-f^±ff)2!^SlU:.^T yJ^r y i^A3 1 
9t'aT'7'-yi^^3 2 0<r>o *>ii'-5r < i: :frlc:fev^t: 

[005 1 1 iJjtC. mffir«y>'"?^^-yr3 0 5rtfcS* 
Lfzmmi3 1 0O±ffig|5(;ti:, R«^«<0T-y>'tU7^- 
^3 1 21fi^-^^ixh h t i>lZ. mmr-y^-^^^ vT3 

0 50±gP^Pl$tC{iri^>;^ b jK^H- 3 1 3if^m^^ 

il. ZflhT'yJ-^U'r--i-3 1 2hTi^^rXh:^^>Vh3 

1 3 ttfOHfCJi, r ^'^/B 1 41fiif^LX\^ 

^, tTt, friHTi^'-v;^ h-i^/Ph 3 1 3 tl?riar •y^'t;^ 
ryy^3 1 4 ttoaigMCJi:, frEr^y/'N'^-^^yrs 

0 5<r>n^t^n^<r>9[^^^-th:^y'0y'fi^-h3 

1 5*J:A-^$itt:v^^. 

[0052] Huiag:^SB 1 4 b |*l(C®ttJ L/vittSPW 3 1 
OcOTffiSPWi, PRS5.#2 8O#tt2 8bc0±i«gp*<S 
tgL-CV>^. BuE#W2 8bO±ilgSPi0i'l-JlWi. 
^^cOor'Jx— ^2 8c*>'gf-&$ixTfc'9. ^<OnrU 
T— ^-2 8 ccOTffii:nT^-y H 1 0c7)±Mi:<0ia{C 
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[ 0 0 5 3 3 i^v!, ±iiLfzm%mnmm)mm3 oiz 

{i, mmtS 1 Otr-yn7'-y>'jL3 1 8at(rfmm& 

[ 0 0 5 4 ] Mie L/iiPO?ta«l±. mrlBT<y>'^•r^'- h 
3 18 C0TMt'*3 V ''T B^ier y -y 3 1 9 cO±® 

fc, BUiEDr7V-b3 0 7cO±BtCfcV^THuifior7" 
■y S^A 3 2 0lcEltfgPfi[fc:ig{tA.ii5tlS^ft<0aTffllIHgP 
3 0 7 ah, ia^L^V>^-f ;t-;Kyr*»'^tta3$iX7t}0 
jt^ASrMiar-y^-^lllIHgPB 1 8a^<T-yVN"il!|:t-f^l^ 
fflK4 0 1 i:. 1uK:t^;l'd?yr*>'c.ttaS$iX3tjM}t?ft 
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part 319 at least at one point having tlie distance 
from the shaft center shorter than the maximum 
distance to the outer periphery, and supported by 
PROBLEM TO BE SOLVED: To prevent the bearing part 319 to inhibit the continuous 
interference of a movable body and a casing or the notation, 
like in accompany with the rotation of the movable COPYRIGHT* (02001 JPO 
body to prevent the generation of the noise, and the 
fracture of the movable body, the casing or the like 
by inhibiting the unnecessary rotation of the 
movable body in a solenoid driving- type valve 
system. 

SOLUTION: In this Internal combustion engine 
having a solenoid driving valve comprising a shaft 
member 310 holding an armature displaceable by 
electromagnetic force and transmitting the 
etectromagnetic force to a valve element, and a 
bearing part (upper bush) 319 for axially slidably 
supporting the shaft member 310, a part slidably 
kept into contact with at least the bearing part 319 
of the shaft member 310 has the axial cross 
sectional shape where a distance between one 
point on an outer periphery and a shaft center is 
different from a distance between another point on 
the outer periphery and the shaft center. The shaft 
member 310 is brought into contact with the bearing 




319 
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* NOTICES * 

Japan Patent 0£flce is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Shank material which holds the armature displaced with electromagnetic force and transmits 
electromagnetic force to a valve element, the electromagnetism which is equipped with the bearing 
which supports the aforementioned shank material free [ sliding ] to shaft orientations, and drives the 
aforementioned valve element using electromagnetic force — a drive valve Are the internal combustion 
engine equipped with the above, and the portion which the aforementioned shank material contacts 
possible [ a bearing and sliding ] at least It is formed so that the distance to one point of the others 
[ configuration / cross-section / the / axial ] on / an axial center to / a periphery may be mutually 
different from the distance from an axial center to one on a periphery, the aforementioned shank 
material It is characterized by being supported by the bearing so that at least one on the periphery which 
has the distance from an axial center in a position smaller than the maximum distance of a periphery top 
may contact a bearing and it may not permit continuous rotation. 

[Claim 2] The axial cross-section configuration of the aforementioned shank material is a circular 
intemal combustion engine according to claim 1 which has a projected part on a periphery. 
[Claim 3] The axial cross-section configuration of the aforementioned shank material is an intemal 
combustion engine according to claim 1 which is a polygon. 

[Claim 4] The axial cross-section configuration of the aforementioned shank material is an intemal 
combustion engine according to claim 1 which is an ellipse form. 

[Claim 5] The aforementioned bearing is an intemal combustion engine given in the claims 1-4 which it 
corresponds to the axial cross-section configuration of the aforementioned shank material, and are the 
same configurations mostly with this axial cross-section configuration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the electromagnetism which carries out the opening- 
and-closing drive of the inlet valve especially about the internal combustion engine which carries this 
invention in an automobile etc. using electromagnetic force — it is related with the internal combustion 
engine equipped with the drive formula valve gear 
[0002] 

[Description of the Prior Art] a purpose [ improvement / prevention of the mechanical loss which 
originated in the opening-and-closing drive of an induction-exhaust valve in the internal combustion 
engine carried in an automobile etc. in recent years, prevention of pumping loss of inhalation of air, / in 
brake thermal efficiency ] — carrying out — the opening-and-closing timing of an inlet valve and an 
exhaust valve — arbitrary — the electromagnetism which can be changed — development of a drive 
formula valve gear is furthered 

[0003] electromagnetism — it consisting of the magnetic substance, and an induction-exhaust valve 
being interlocked with as a drive formula valve gear, for example, and with the armature which carries 
out attitude operation The electromagnet for valve closing which generates the electromagnetic force to 
which the variation rate of the armature is carried out in the valve-closing direction when an exciting 
current is impressed, The electromagnet for valve opening which generates the electromagnetic force to 
which the variation rate of the armature is carried out in the valve-opening direction when an exciting 
current is impressed. The thing equipped with the case which holds the valve-opening side energization 
spring which energizes the aforementioned armature to a valve-opening side, the valve-closing side 
spring which energizes the aforementioned armature to a valve-closing side, the above-mentioned 
armature, the electromagnet for valve closing, the electromagnet for valve opening and a valve-opening 
side energization spring, and a valve-closing side energization spring is proposed. 
[0004] such electromagnetism — according to the drive formula valve gear, in order not to carry out the 
opening-and-closing drive of the induction-exhaust valve like the conventional valve gear using the 
turning effort of an unit-power shaft (crankshaft), the mechanical loss resulting from the drive of an 
induction-exhaust valve is prevented 

[0005] fiirthermore, the above-mentioned electromagnetism — since it becomes possible to carry out the 
opening-and-closing drive of the induction-exhaust valve independently of rotation operation of an unit- 
power shaft according to the drive formula valve gear, there are various advantages — the flexibility in 
the case of controlling the opening-and-closing stage and opening of an induction-exhaust valve is high - 

[0006] 

[Problem(s) to be Solved by the Invention] by the way, electromagnetism which was described above — 
in a drive formula valve gear Since the both ends of these valve-opening side energization spring and a 
valve-closing side energization spring rotate relatively in case a valve-opening side energization spring 
and a valve-closing side energization spring expand and contract. The rotation torque to which the 
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armature originated in relative rotation of the both ends of these valve-opening side energization spring 
and a valve-closing side energization spring when the valve-opening side energization spring and the 
valve-closing side energization spring expanded and contracted in connection with the variation rate 
may act on an armature, and an armature may rotate. 

[0007] Since the aforementioned armature is equipped with the shank material fixed to the 
aforementioned needle so that the needle which consists of the magnetic substance of a tabular, and this 
needle may be penetrated to shaft orientations, When it is the case (being a non-perfect circle for 
example, square) which is not fixed As shown in drawing 1 1 , the comer 401 of a needle 400 may 
interfere by rotation of an armatxire with the internal surface of the case 402 which contained the 
armature, and generating of noise and breakage of a needle or a case may be caused. Then, rotation of an 
armature is prevented and it will be necessary to make it this interference not arise. 
[0008] the electromagnetism which this invention is carried out in view of a situation which was 
described above, and carries out the opening-and-closing drive of the induction-exhaust valve of an 
internal combustion engine using electromagnetic force — in a drive formula valve gear, it aims at 
preventing interference of a needle, a case, etc. accompanying rotation of a needle, with preventing 
breakage of generating, a needle, a case of noise, etc., etc. by suppressing unnecessary rotation of a 
needle 
[0009] 

[Means for Solving the Problem] The following meanses were used for this invention in order to solve 
the above-mentioned technical problem. Namely, the shank material which the internal combustion 
engine concerning this invention holds the armature displaced with electromagnetic force, and transmits 
electromagnetic force to a valve element. It is the internal combustion engine which has a drive valve, 
the electromagnetism which is equipped with the bearing which supports the aforementioned shank 
material free [ sliding ] to shaft orientations, and drives the aforementioned valve element using 
electromagnetic force — The portion which the aforementioned shank material contacts possible [ a 
bearing and sliding ] at least It is formed so that the distance to one point of the others [ configuration / 
cross-section / the / axial ] on / an axial center to / a periphery may be mutually different from the 
distance from an axial center to one on a periphery, the aforementioned shank material It is 
characterized by being supported by the bearing so that at least one on the periphery which has the 
distance from an axial center in a position smaller than the maximum distance of a periphery top may 
contact a bearing and it may not permit continuous rotation, 

[0010] Since the aforementioned axial cross-section configuration of shank material should just be 
supported so that it may not rotate shank material having sliding in shaft orientations permitted by the 
bearing, all configurations other than a perfect circle are included here. For example, it can consider as 
polygons, such as circular [ which has a projected part on a periphery ], a triangle, a square, and a 
hexagon, or an ellipse form. 

[00 11] On the other hand, in positions other than the point that the distance from the axial center of 
shank material to a periphery serves as the maximum in this, as for a bearing, at least one point should 
just support this in contact with the periphery of shank material. That is, the configuration of the bearing 
which supports the aforementioned shank material will not be especially limited, if this can be supported 
so that continuation rotation of the aforementioned shank material may not be permitted. Although 
rotation is not permitted at all as being supported so that continuation rotation may not be permitted here 
and what permits rotation in the fixed range is included in others, in order to prevent the breakage and 
noise by rotation of an armature effectively, it is desirable to support shank material with a bearing so 
that rotation of shank material may hardly be permitted. Therefore, in order to suppress rotation of the 
aforementioned shank material and to show certainly only shaft orientations to this, as for the bearing 
which supports shank material free [ sliding ] to shaft orientations, it is desirable to consider as the 
almost same configwation as the axial cross-section configuration of shank material. 
[0012] An axial cross-section configuration this invention Thus, the distance from an axial center to one 
point of a periphery, [ the portion which the shank material holding the armature contacts possible / a 
bearing and sliding / at least ] It is formed so that the distance from an axial center to other one point of 
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a periphery may be mutually different, the aforementioned shank material Since it is supported by the 
bearing as contacted in at least one on the periphery which has the distance from an axial center in a 
position smaller than the maximum distance of a periphery top, rotational resistance arises in this 
bearing and rotation of shank material is suppressed. Therefore, it is avoided that the armature currently 
fixed to shank material rotates continuously, and the periphery section collides with the surrounding 
structure. 
[0013] 

[Embodiments of the Invention] the electromagnetism hereafter built over this invention - the concrete 
operative condition of the internal combustion engine which has a drive valve — it attaches like and 
explains based on a drawing 

[0014] Drawing 1 and drawing 2 are drawings showing the outline composition of the internal 
combustion engine concerning the form of this operation, and its pumping system. The internal 
combustion engine 1 shown in drawing 1 and drawing 2 is the water cooling type gasoline engine of 4 
stroke cycle equipped with four cylinders 21 . 

[0015] The internal combustion engine 1 is equipped with cylinder block lb in which four cylinders 21 
and cooling water way Ic were formed, and cylinder head la fixed to the upper part of this cylinder 
block lb. 

[0016] It is supported free [ rotation of the unit-power shaft slack crankshaft 23 ] by aforementioned 
cylinder block lb, and this crankshaft 23 is connected with it through the piston 22 and connecting rod 
19 with which it was loaded free [ sliding in each cylinder 21 ]. 

[0017] the edge of the aforementioned crankshaft 23 - timing rotor 51a and electromagnetism - the 
crank position sensor 51 equipped with pickup 51b is formed Moreover, the coolant temperature sensor 
52 which outputs the electrical signal corresponding to the temperature of the cooling water which flows 
the inside of the aforementioned cooling water way Ic is attached in aforementioned cylinder block lb. 
[0018] The combustion chamber 24 surrounded by the top face of a piston 22 and the wall surface of 
cylinder head la is formed in the piston 22 upper part of each cylinder 21. An ignition plug 25 is 
attached in aforementioned cylinder head la so that the combustion chamber 24 of each cylinder 21 may 
be attended, and ignitor 25a for impressing drive current to this ignition plug 25 is connected to this 
ignition plug 25. 

[0019] While two opening edges of a suction port 26 are formed, two opening edges of the exhaust air 
port 27 are formed in the part which attends the combustion chamber 24 of each cylinder 21 in the 
aforementioned cylinder head la. And the inlet valve 28 which opens and closes each opening edge of 
the aforementioned suction port 26, and the exhaust valve 29 which open and close each opening edge 
of the aforementioned exhaust air port 27 are formed in aforementioned cylinder head la free [ an 
attitude ]. 

[0020] the electromagnetism which carries out the attitude drive of the aforementioned inlet valve 28 
using the electromagnetic force generated when an exciting current is impressed to aforementioned 
cylinder head la — a drive 30 (the following and an inspired air flow path — electromagnetism — a drive 
30 is called) — an inlet valve 28 and same number ************** ^^^.j^ inspired air flow path — 
electromagnetism — a drive 30 ~ this inspired air flow path — electromagnetism — drive circuit 30a 
(inspired air flow path drive circuit 30a is called hereafter) for impressing an exciting current to drive 30 
is connected electrically 

[0021] the electromagnetism which carries out the attitude drive of the aforementioned exhaust valve 29 
using the electromagnetic force generated when an exciting current is impressed to aforementioned 
cylinder head la — a drive 31 (the following and an exhaust side — electromagnetism — a drive 31 is 
called) — an exhaust valve 29 and same number ************** each exhaust side — electromagnetism 
~ a drive 31 — this exhaust side — electromagnetism — drive circuit 31a (exhaust side drive circuit 31a is 
called hereafter) for impressing an exciting current is electrically connected to the drive 31 
[0022] The inhalation-of-air branch pipe 33 which consists of four branch pipes is connected to cylinder 
head 1 a of an internal combustion engine 1 , and each branch pipe of the aforementioned inhalation-of- 
air branch pipe 33 is open for free passage with the suction port 26 of each cylinder 21. 
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[0023] The fuel injection valve 32 is attached so that the nozzle hole may face in a suction port 26 in the 
aforementioned cylinder head la near the connection grade with the aforementioned inhalation-of-air 
branch pipe 33, The aforementioned inhalation-of-air branch pipe 33 is connected to the surge tank 34 
for suppressing throb of inhalation of air. An inlet pipe 35 is connected to the aforementioned surge tank 
34, and the inlet pipe 35 is connected with the air cleaner box 36 for removing dust, dust, etc. under 
inhalation of air. 

[0024] The air flow meter 44 which outputs the electrical signal corresponding to the mass (inhalation 
air mass) of the air which flows the inside of this inlet pipe 35 to the aforementioned inlet pipe 35 is 
attached. In the aforementioned inlet pipe 35, the throttle valve 39 which adjusts the flow rate of the 
inhalation of air which flows the inside of this inlet pipe 35 is formed in the down-stream part from the 
aforementioned air flow meter 44. 

[0025] The actuator 40 for throttles which consists of a stepper motor etc. and carries out the opening- 
and-closing drive of the aforementioned throttle valve 39 according to the size of impression power, and 
the throttle poshion sensor 41 which outputs the electrical signal corresponding to the opening of the 
aforementioned throttle valve 39 are attached in the aforementioned throttle valve 39. 
[0026] The accelerator lever which can rotate freely independently of this throttle valve 39 in the 
aforementioned throttle valve 39, and is interlocked with an accelerator pedal 42 and rotated and which 
is not illustrated is attached, and the accelerator position sensor 43 which outputs the electrical signal 
corresponding to the amount of rotation of this accelerator lever is attached in the accelerator lever. 
[0027] The exhaust air branch pipe 45 formed in cylinder head la of the aforementioned internal 
combustion engine 1 on the other hand so that four branch pipes might join one manifold on the direct 
lower stream of a river of an internal combustion engine 1 is connected, and each branch pipe of the 
aforementioned exhaust air branch pipe 45 is open for free passage with the exhaust air port 27 of each 
cylinder 21. 

[0028] The aforementioned exhaust air branch pipe 45 is connected to an exhaust pipe 47 through the 
exhaust air purification catalyst 46, and the exhaust pipe 47 is connected with the muffler which is not 
illustrated on a lower stream of a river. The air-fiiel ratio sensor 48 which outputs the electrical signal 
corresponding to the air-ftiel ratio of the exhaust air which will flow into the exhaust air purification 
catalyst 46 if it exhausts and puts in another way which flows the inside of this exhaust air branch pipe 
45 is attached in the aforementioned exhaust air branch pipe 45. 

[0029] The electronic control unit (Electronic Control Unit:ECU) 20 for controlling the operational 
status of this internal combustion engine 1 is put side by side in the internal combustion engine 1 
constituted as described above. 

[0030] A throttle position sensor 41, the accelerator position sensor 43, an air flow meter 44, the air-fiiel 
ratio sensor 48, the crank position sensor 5 1, a coolant temperature sensor 52, and the various sensors of 
valve-lift sensor 317 grade are connected to the above ECU 20 through electric wiring, and the output 
signal of each sensor is inputted into ECU20. 

[0031] It is possible to connect ignitor 25a, inspired air flow path drive circuit 30a, exhaust side drive 
circuit 3 la, a fiiel injection valve 32, and the actuator 40 grade for throttles to the above ECU 20 through 
electric wiring, and for ECU20 to make a parameter the output signal value of the various above- 
mentioned sensors, and to control ignitor 25a, inspired air flow path drive circuit 30a, exhaust side drive 
circuit 31a, a fiiel injection valve 32, or the actuator 40 for throttles. 

[0032] next, the inspired air flow path concerning the gestalt of this operation — electromagnetism — the 
concrete composition of a drive 30 is described drawing 3 — an inspired air flow path — 
electromagnetism - it is the cross section showing the composition of a drive 30 In drawing 3 , cylinder 
head la of an internal combustion engine 1 is equipped with the lower head 10 fixed to the upper surface 
of cylinder block lb, and the upper head 1 1 prepared in the upper part of this lower head 10. 
[0033] Two suction ports 26 are formed in the aforementioned lower head 10 every cylinder 21, and the 
valve seat 12 for valve element 28a of an inlet valve 28 sitting down is formed in the opening edge by 
the side of the combustion chamber 24 of each suction port 26 at it. 

[0034] It applies to the upper surface of this lower head 10 from the internal surface of each suction port 
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26, the penetration section of a cross-section round shape is formed in the aforementioned lower head 

10, and the tubed valve guide 13 is inserted in it at the penetration section. Among the aforementioned 
valve guides 13, valve-stem 28b of an inlet valve 28 can penetrate to a hole, and the aforementioned 
valve-stem 28b can slide on it freely to shaft orientations. 

[0035] The core mounting hole 14 of the cross-section square in which the rectangular parallelepiped- 
Uke 1st core 301 and, and the 2nd core 302 are inserted is formed in the part from which the 
aforementioned valve guide 13 and an axial center become the same in the aforementioned upper head 

1 1 . Lower 14b of the aforementioned core mounting hole 14 is formed in path size as compared with the 
up 14a. Hereafter, lower 14b of the aforementioned core mounting hole 14 is called path 
voluminousness 14b, and up 14a of the aforementioned core mounting hole 14 is called ****** 

[0036] The 1st core 301 and the 2nd core 302 which consist of a soft magnetic material are fitted in shaft 
orientations in series through the predetermined gap 303 at the aforementioned ****** I4a, In the upper 
limit of these 1st core 301, and the soffit of the 2nd core 302 Flange 301a and flange 302a are formed, 
respectively, the 1st core 301 from the upper part Moreover, the 2nd core 302 is fitted in the core 
mounting hole 14 from a lower part, respectively. When flange 301a and flange 302a contact the 
marginal part of the core mounting hole 14, positioning of the 1st core 301 and the 2nd core 302 is 
made, and the aforementioned gap 303 is held at a predetermined distance. 

[0037] The ****** upper plate 318 is arranged from path voluminousness 14b of the core mounting 
hole 14, and the upper cap 305 in whom flange 305a which has the aforementioned upper plate 318 and 
abbreviation same width of face in the soffit of a tube-like object was formed is stationed in the upper 
part of the 1st core 301 of the above at the upper part of the upper plate 318. 

[0038] Said upper cap 305 and upper plate 3 18 are being fixed to the upper surface of the upper head 1 1 
with the bolt 304 penetrated inside the upper head 1 1 through the upper plate 318 from the upper cap's 
305 flange 305a upper surface. 

[0039] In this case, the inferior surface of tongue of the upper plate 318 will be fixed to the upper head 
1 1 where the upper surface periphery section of the 1st core 301 is contacted, consequently the 1st core 

301 will be fixed to the upper head 1 1 at the same time the soffit of the upper cap 305 in whom the 
upper cap 305 and the upper plate 318 contain flange 305a contacts the upper surface of the upper plate 
318. 

[0040] The lower plate 307 of path voluminousness 14b of the core mounting hole 14 and abbreviation 
same width of face is formed in the lower part of the 2nd core 302 of the above. This lower plate 307 is 
being fixed to the downward level difference side in the step of the aforementioned ****** 14a and path 
voluminousness 14b with the bolt 306 penetrated from the undersurface of this lower plate 307 to the 
upper head 1 1. In this case, after the lower plate 307 has contacted the undersurface periphery section of 
the 2nd core 302, it will be fixed, consequently the 2nd core 302 will be fixed to the upper head 1 1 . 
[0041] the slot formed in the field by the side of the aforementioned gap 303 of the 1st core 301 of the 
above ~ the 1st electromagnetism — the slot which the coil 308 is grasped and was formed in the field 
by the side of the gap 303 of the 2nd core 302 of the above — the 2nd electromagnetism — the coil 309 is 
grasped that time — the 1st electromagnetism ~ a coil 308 and the 2nd electromagnetism ~ a coil 309 
shall be arranged in the position which faces each other through the aforementioned gap 303 and the 1st 
and 2nd electromagnetism ~ coils 308 and 309 are electrically connected with inspired air flow path 
drive circuit 30a mentioned above 

[0042] said 1st core 301 and the 1st electromagnetism — a coil 308 — electromagnetism — the 2nd core 

302 which constitutes the electromagnet of a drive 30 and was described above, and the 2nd 
electromagnetism ~ a coil 309 constitutes an electromagnet similarly 

[0043] In the aforementioned gap 303, the armature 311 which is a square tabular and consists of a soft 
magnetic material is arranged. The shank material 310 which consists of non-magnetic material as 
shown in drawing 4 extends in the vertical direction from the center of the aforementioned armature 
311, and it is being fixed to this armature 31 1 so that the 1st core 301 of the above and the 2nd core 
302's of the above may be penetrated. This shank material 310 transmits the variation rate of an 
armature 31 1 to valve element 28a, and constitutes the so-called armature shaft. 
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[0044] The aforementioned shank material 310 is fomied so that the soffit may penetrate the 2nd core 
302 and may result in path voluminousness 14b while the upper limit penetrates the 1st core 301 of the 
above and results in the upper cap 305. 

[0045] Corresponding to this, the annular upper bush 319 and annular ROABUSSHU 320 which have 
the outer diameter of the aforementioned shank material 310 and the bore of ****** are prepared in the 
outlet of each gangway 321 of the upper-limit side of the 1st core 301 of the above, and the soffit side of 
the 2nd core 302 of the above, and the aforementioned shank material 310 is supported by shaft 
orientations free [ sliding ] by these upper bush 3 1 9 and ROABUSSHU 320. That is, the upper bush 3 1 9 
and ROABUSSHU 320 constitute the bearing which supports the shank material 310. 
[0046] On the other hand, it is the peripheral face of the shank material 3 1 0, and slot 3 1 Oa shown in 
drawing 4 , drawing 6 , and drawing 7 is formed in each portion in contact with the upper bush 319 and 
ROABUSSHU 320. This slot 310a is prepared in the position which counters mutually [ the peripheral 
face of the shank material 310 ], and slot 310a of 1 and slot 310b of an opposite side set the angle of 180 
degrees, and are arranged. A pin 322 is pressed fit in these slot 3 10b like drawing 6 , and this pin 322 is 
a convex form equipped with this rectangle-like soma 322a and projected part 322b which projected 
irom one of them. In this case, this whole soma 322a of the aforementioned pin 322 is mostly contained 
in slot 3 10a, and projected part 322b comes to project in the method of outside from slot 310a. 
Therefore, two projected part 322b will be formed in the peripheral face of the shank material 310 at a 
time vertically and horizontally at the position of symmetry. 

[0047] The shank material 310 inserts in the 1st core 301 of the above, and the 2nd core 302 as 
mentioned above, and the upper bush 319 and ROABUSSHU 320 are supporting this shank material 
310, respectively. The notch slot 323 into which the aforementioned projected part 322b fits is formed in 
these upper bushes 319 and ROABUSSHU 320, respectively. Moreover, the shank material 310 is 
inserted in the upper bush 319 and ROABUSSHU 320 as shown in drawing 3 , and since projected part 
322a has fitted into the notch slot 323 to the upper bush 319 (the same is said of ROABUSSHU 320) as 
shown in drawing 8 , rotation is prevented although this shank material 310 is guided free [ sliding ] at 
shaft orientations. 

[0048] Moreover, let the axial cross-section configuration of the shank material 310, and the 

configuration of the upper bush 319 which supports this, and ROABUSSHU 320 be a polygon as shown 

in drawing 9 (a), (b), (c), or (d) other than the above-mentioned configuration, or an ellipse. 

[0049] If the cross sections of the shank material 310 are four square shapes as furthermore shown in 

drawing 10 for example, rotation of the shank material 310 will be prevented by installing at least one 

side of the upper bush 319 and ROABUSSHU 320 so that one of them may be touched. 

[0050] In the case of the round shape in which the axial cross section of the shank material 310 has the 

ellipse forms and projected parts other than a polygon, in order to prevent the rotation effectively, it is 

desirable to support two or more on a periphery at least in one side among the upper bush 319 and 

ROABUSSHU 320. 

[0051] Next, while the disc-like upper retainer 312 is joined to the upper-limit section of the shank 
material 310 which extended in the aforementioned upper cap 305, the adjustment bolt 313 is screwed 
on the aforementioned upper cap's 305 up opening, and the upper spring 314 intervenes between these 
upper retainer 312 and the adjustment bolt 313. Moreover, the spring seat 315 which has the 
aforementioned upper cap's 305 bore and the outer diameter of ****** is infixed in the contact side of 
the aforementioned adjustment bolt 313 and the aforementioned upper spring 314. 

[0052] The upper-limit section of valve-stem 28b of an inlet valve 28 is in contact with the soffit section 
of the shank material 310 which extended in the aforementioned path voluminousness 14b. Disk-like 
ROARITENA 28c is joined to the periphery of the upper-limit section of the aforementioned valve-stem 
28b, and the ROASU pulling 316 intervenes between the inferior surface of tongue of the ROARITENA 
28c, and the upper surface of a lower head 10. 

[0053] moreover, the above-mentioned inspired air flow path — electromagnetism — the lubricous 
mechanism is prepared in the drive 30 that the sliding friction of the shank material 310 and upper bush 
318a and the sHding friction of the shank material 310 and ROABUSSHU 307a should be reduced 
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rno<;4i Annular uDoer side crevice 31 8a by which said lubricous mechanism was prepared in the part 
Sal^SS^e s^^^^^^^ of the afoLmentioned upper bush 319 on the inferior surface of tongue 
ofC afo^mentioned upper plate 3 1 8, Annular ROA side crevice 307a prepared m the part which 
attends afo^^^^^^^ ROABUSSHU 320 on the upper surface of the aforementioned lower plate 307, 

^e upp^^^^^^^^^ oil path 401 which leads the lubricating oil breathed out from the oil pump which mot 
niusSto the aforementioned upper side crevice 318a, The ROA side oil path 402 which leads the 
lubS Sg oil breathed out from the aforementioned oil pump to the aforementioned ROA side crevice 
307a The free passage way 403 which leads the lubricating oil of the surplus supplied to the 
Z^^ntS.ldTvp!r side'^revice 318a to the aforementioned ROA side crevice 307a^ It has the return 
^^^04 reined to the oil pan mechanism which does not illustrate the lubricating oi which descended 
fiTpath v^inousness 14b through the gap of the shank material 3 10 and a lower plate 307 etc. from 
afrirpmentioned ROA side crevice 307a. ^ ^ _ , 

mSs^S r example shown in drawing 3 , said upper side oil path 401 Flange 301a of the upper head 
I from an oil pump, and the 1st core 301, It is formed so that it niay resuh m ^^^^^If ^^.^^^^^ 

ide crevice 318a via the interior of the upper plate 318. and the aforementioned ROA side oil path 402 
I is formed so that the ROA side crevice 307 may be reached [ from an oil pimip ] via the interior of the 
loer S 1 1 the 2nd core 302, and a lower plate, the free passage way 403 Flange 301a of the upper 
Xte 318 from upper side crevice 318a, and the 1st core 301, It is formed so that it may result to ROA 
S crevice 307a via flange 302a of the upper head 11 and the 2nd core 302, and the intenor of a lower 
plate 307, and further, the return path 404 is formed so that it may result from path voluminousness 14b 
to an oil pan mechanism via the interior of a lower head 10. ,^^,.t^/-.a .i i 

[00561 In addition, the composition of the above-mentioned upper side oil path 401, the ROA side oil 
path 402, the free passage way 403, and the return path 404 of it not being what is restricted to the 
composition shown in drawin g 3 is natural. ^^„^anti,» 
r00571 the inspired air flow path constituted as mentioned above -- electromagnetisni m a dnve 3U the 
1 St electromagnetism from inspired air flow path drive circuit 30a -- a coil 308 and the 2nd 
elttrrrnTgnefism, when the exciting current is not impressed to the coil 309 While the down (namely, 
direction which makes an inlet valve 28 open) energization force acts from the upper spring 314 to the 
shank material 3 1 0 It will be held at the state by which the elastic support was earned out to the 
position, and the so-called neutral state, the above (namely, direction which makes an mlet valve 28 
close) energization force acting from the ROASU pulling 316 to an inlet valve 28, consequently the 
shank material 310 and an inlet valve 28 contacting mutually. -,,^t. • 

r00581 In addition, the energization force of the upper spring 314 and the ROASU pulling 316 It is set 
UP so that the center valve position of the aforementioned armature 31 1 may ttim into a rniddle position 
of the 1st core 301 of the above, and the 2nd core 302 of the above in the aforementioned gap 303. 
When it shifts from the mid-position which the center valve position of an armature 311 described above 
bv initial tolerance, secular change, etc. of a component part, it is possible to adjust with the adjustment 
bolt 3 1 3 so that it may be in agreement with the mid-position which the center valve position ot an 
armature 311 described above. ^ . 

r00591 the time of the aforementioned armature 3 1 1 being located in the mid-position ot the 
aforementioned gap 303, as for the length of the shaft orientations of the aforementioned shank material 
310 and the aforementioned valve-stem 28b - the aforementioned valve element 28a - a valve-operang 
side - a variation rate - an edge side and a valve-closing side - a variation rate - when it becomes a 
middle position (an inside open position is called hereafter) with an edge and the aforementioned 
armature 311 contacts the 1st core 301, it is set up so that the aforementioned valve element 28a may 
[0060] said inspired air flow path - electromagnetism - a drive 30 - the 1st electromagnetism from 
inspired air flow path drive circuit 30a, when the exciting current is impressed to the coil 308 the 1st 
core 301 and the 1st electromagnetism ~ since the electromagnetic force of a direction to which the 
variation rate of the armature 3 1 1 is carried out to the 1st core 301 side between a coil 308 and an 
armature 311 occurs, an armature 311 resists the energization force of the upper spnng 314, is displaced 
to a valve-closing side, and contacts the 1st core 301 If an armature 3 1 1 is in the state where the 1st core 
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301 was contacted, an inlet valve 28 will back in response to the energization force of the ROASU 
pulling 316, and will be in the state to which valve element 28a of this inlet valve 28 sat down to the 
valve seat 12, i.e., a close-by-pass-bulb-completely state. 

[0061] said inspired air flow path - electromagnetism - a drive 30 - the 2nd electromagnetism from 
inspired air flow path drive circuit 30a, when the exciting current is impressed to the coil 309 the 2nd 
core 302 and the 2nd electromagnetism - since the electromagnetic force of a direction to which the 
variation rate of the armature 31 1 is carried out to the 2nd core 302 side between a coil 309 and an 
armature 311 occurs, an armature 311 resists the energization force of the ROASU pulling 316, is 
displaced to a valve-opening side, and contacts the 2nd core 302 

[0062] If an armature 31 1 is in the state where the 2nd core 302 was contacted, the shank material 310 
will resist the energization force of the ROASU pulling 316, valve-stem 28b will be pressed in the 
valve-opening direction, and an inlet valve 28 will be held according to the press force at a full open 
state. 

[0063] said inspired air flow path - electromagnetism ~ the case where the inlet valve 28 in a close-by- 
pass-bulb-completely state is made to open in a drive 30 — first - inspired air flow path drive circuit 30a 
~ the 1st electromagnetism ~ impression of the exciting current to a coil 308 is stopped 
[0064] this time — the 1st core 301 and the 1st electromagnetism — since the electromagnetic force 
which draws an armature 31 1 to the 1st core 301 between a coil 308 and the shank material 310 
disappears, an armature 3 1 1 and an inlet valve 28 displace in the valve-opening direction in response to 
the energization force of the upper spring 314 

[0065] the time of an armature 311 displacing inspired air flow path drive circuit 30a to near the 2nd 
core 302 in response to the energization force of the upper spring 314 — the 2nd electromagnetism — 
impressing an exciting current to a coil 309 — the 2nd core 302 and the 2nd electromagnetism — the 
electromagnetic force which draws an armature 31 1 to the 2nd core 302 between a coil 309 and an 
armature 3 1 1 is generated It displaces to the position (valve-opening side a variation rate edge) where an 
armature 311 contacts the 2nd core 302 with this electromagnetic force, consequently an inlet valve 28 
will be in a full open state. 

[0066] said inspired air flow path — electromagnetism — the case where the inlet valve 28 in a full open 
state is made to close in a drive 30 — first — inspired air flow path drive circuit 30a — the 2nd 
electromagnetism ~ impression of the exciting current to a coil 309 is stopped 
[0067] this time — the 2nd core 302 and the 2nd electromagnetism — since the electromagnetic force 
which draws an armature 31 1 to the 2nd core 302 between a coil 309 and the shank material 310 
disappears, an armature 311 and an inlet valve 28 displace in the valve-closing direction in response to 
the energization force of the ROASU pulling 316 

[0068] the time of an armature 311 displacing inspired air flow path drive circuit 30a to near the 1 st core 
301 in response to the energization force of the ROASU pulling 316 — the 1st electromagnetism ~ 
impressing an exciting current to a coil 308 — the 1st core 301 and the 1st electromagnetism — the 
electromagnetic force which draws an armature 31 1 to the 1st core 301 between a coil 308 and an 
armature 31 1 is generated It displaces to the position (valve-closing side a variation rate edge) where an 
armature 311 contacts the 1st core 301 with tiiis electromagnetic force, consequently valve element 28a 
of an inlet valve 28 sits down to a valve seat 12. 

[0069] thus, inspired air flow path drive circuit 30a ~ the 1st electromagnetism ~ a coil 308 and the 2nd 
electromagnetism — impressing an exciting current by turns to predetermined timing to a coil 309 — an 
armature 311 — a valve-closing side ~ a variation rate — an edge side and a valve-opening side — a 
variation rate ~ the opening-and-closing drive of the valve element 28a is carried out at the same time it 
carries out attitude operation and the attitude drive of the valve-stem 28b is carried out with the 
operation of the shank material 3 1 0 accompanying it between edges 

[0070] therefore, ECU20 — the 1st electromagnetism — a coil 308 and the 2nd electromagnetism — it 
becomes possible by controlling inspired air flow path drive circuit 30a that the impression timing of the 
exciting current to a coil 309 should be changed to control arbitrarily the opening-and-closing timing of 
an inlet valve 28 
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[0071] by the way, the inspired air flow path concerning the gestalt of this operation - electromagnetism 

in the drive 30, the direction of a volume of the upper spring 314 and the ROASU pulling 316 is an 
opposite direction mutually For example, when the ROASU pulling 316 is formed in counterclockwise 
twining toward a soffit from a upper limit when the upper spring 314 is formed in clockwise twimng 
toward a soffit from a upper limit, and the upper spring 314 is formed in counterclockwise twimng 
toward a soffit from a upper limit, it is formed in clockwise twining, ROASU applying [ 3 16 ] it to a 
soffit from a upper limit 

[0072] Here, when the energization force which the soffit section of this upper spnng 314 tends to 
elongate along the direction of a volume when the upper spring 314 contracts is generated and the upper 
spring 314 develops, the energization force which the soffit section of this upper spring 314 tends to 
contract to the direction of a volume and an opposite direction is generated. 

[0073] When the energization force which the upper-limit section of this ROASU pulling 316 tends to 
contract to the direction of a volume and a retrose on the other hand when the ROASU pulling 316 
contracts is generated and the ROASU pulling 316 develops, the energization force which the upper- 
limit section of this ROASU pulling 316 tends to contract along the direction of a volume is generated. 
[0074] In the internal combustion engine concerning the gestalt of this operation, even if the 
energization force by the above upper springs 3 14 and the ROASU pulling 316 acts on the 
aforementioned shank material 310 with the drive of an induction-exhaust valve, rotational resistance 
arises in the shank material 310, and the rotation is prevented. Therefore, breakage by rotation of 
Hydrangeae dulcis folium 311 and generating of noise are suppressed. 

[0075] . ^. 

[Effect of the Invention] The portion which, as for the internal combustion engine concerning this 
invention, shank material contacts possible [ a bearing and sliding ] at least is formed so that the distance 
to one point of the others [ configuration / cross-section / the / axial ] on / an axial center to / a periphery 
may be mutually different from the distance from an axial center to one on a periphery. Moreover, as 
contacted in at least one on the periphery which has the distance from an axial center in a position 
smaller than the maximum distance of a periphery top, the aforementioned shank material is supported 
so that continuous rotation may not be permitted in a bearing. Therefore, unnecessary rotation of the 
needle attached in shank material is suppressed, interference with the needle accompanying rotation of a 
needle and the structure of the case which contains this, and others is lost, and generating of noise and 
breakage of the structure of a needle and its circumference can be prevented. 
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* NOTICES * 

(Japan Patent Office is not responsible for any 
damages caused l^y the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] a purpose [ improvement / prevention of the mechanical loss which 
originated in the opening-and-closing drive of an induction-exhaust valve in the internal combustion 
engine carried in an automobile etc. in recent years, prevention of pumping loss of inhalation of air, / in 
brake thermal efficiency ] — carrying out ~ the opening-and-closing timing of an inlet valve and an 
exhaust valve — arbitrary — the electromagnetism which can be changed — development of a drive 
formula valve gear is furthered 

[0003] electromagnetism — the armature which consists of the magnetic substance, is interlocked with 
an induction-exhaust valve as a drive formula valve gear, for example, and carries out attitude operation 
The electromagnet for valve closing which generates the electromagnetic force to which the variation 
rate of the armature is carried out in the valve-closing direction when an exciting current is impressed. 
The electromagnet for valve opening which generates the electromagnetic force to which the variation 
rate of the armature is carried out in the valve-opening direction when an exciting current is impressed. 
The thing equipped with the case which holds the valve-opening side energization spring which 
energizes the aforementioned armature to a valve-opening side, the valve-closing side spring which 
energizes the aforementioned armature to a valve-closing side, the above-mentioned armature, the 
electromagnet for valve closing, the electromagnet for valve opening and a valve-opening side 
energization spring, and a valve-closing side energization spring is proposed. 

[0004] such electromagnetism — according to the drive formula valve gear, in order not to carry out the 
opening-and-closing drive of the induction-exhaust valve like the conventional valve gear using the 
turning effort of an unit-power shaft (crankshaft), the mechanical loss resulting from the drive of an 
induction-exhaust valve is prevented 

[0005] furthermore, the above-mentioned electromagnetism — since it becomes possible to carry out the 
opening-and-closing drive of the induction-exhaust valve independently of rotation operation of an unit- 
power shaft according to the drive formula valve gear, there are various advantages — the flexibility in 
the case of controlling the opening-and-closing stage and opening of an induction-exhaust valve is high - 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The plan showing the outline composition of the internal combustion engine concerning 
this invention 

[Drawing 2] The cross section showing the outline composition of the internal combustion engine 
concerning this invention 

[Drawing 3] an inspired air flow path — electromagnetism — drawing showing the internal configuration 
of a drive 

[Drawin g 4] The perspective diagram showing an armature 

[Drawin g 5] The perspective diagram showing the 1st core which shank material inserts in 
[Drawing 6] The perspective diagram showing the pin pressed fit in the slot established in shank 
material 

[Drawing 7] The cross section of the portion which inserted the pin of shank material 

[Drawing 8] It is a perspective diagram about the state where shank material inserted in the 1st core. 

[Drawing 9] The cross section showing the axial cross section of shank material 

[Drawing 10] Drawing showing an example in the state where shank material was supported by the 

bearing 

[Drawin g 11] Drawing showing the state where the case and armature which hold an armature interfere 

[Description of Notations] 

1 .... Internal combustion engine 

20 ... ECU 

25 ... Ignition plug 

26 ... Suction port 

27 ... Exhaust airport 

28 ... Inlet valve 
28a Valve element 
28b .. Valve stem 

29 ... Exhaust valve 

30 ... an inspired air flow path ~ electromagnetism ~ a drive 
30a .. Inspired air flow path drive circuit 

31 ... an exhaust side — electromagnetism — a drive 
31a .. Exhaust side drive circuit 

310 .. Shank material 
310a, 310b ..Slot 
319 .. Bearing 

322 ,. Pin 

323 Notch slot 
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DRAWINGS 




[Drawing 4 ] 
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[Drawing 91 
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